ABSTRACT
INTRODUCTION
The number of elderly population (65 years and above) in Malaysia is 5.0% of the total Malaysian population in the year 2017 and are expected to reach 7.2% by the year 2020 (Department of Statistics Malaysia 2016 & 2017 . As the elderly population increases, the prevalence of malnutrition among elderly is also increasing. Impaired muscle function, decrease bone mass, anaemia, immune dysfunction, decline in functional status, higher hospital readmission rates, reduced cognitive function, delayed recovery from surgery, poor wound healing and mortality all contributed to malnutrition among elderly population (Ahmed & Haboubi 2010) .
Oral nutritional status can provide macro and micronutrients through sterile liquids, semi-solids or powders form. In the acute and community health settings, individuals who are not able to meet their nutritional requirements through diet alone will be taking ONS (BAPEN 2016) . Oral Nutritional Supplement is important in increasing the nutritional requirements especially protein and calories (Botella-Carretero et al. 2008) . The main indicator for commencing nutritional supplements is malnutrition or having loss of weight unintentionally in small periods of time which is less than six months (Todorovic et al. 2011) . The frequency of prescription of ONS is differ based on the conditions of the elderly patients.
Based on Stange et al. (2013) , the method used to measure the compliance of ONS is by assigning the nursing staff to record daily as a proportion of either 1/1, 3/4, ½ or 1/4 consumed by the geriatric patients. Compliance rate is further calculated as a percentage of the provided amount. According to a study conducted by Mccormick et al. (2007) , mean compliance of ONS consumption was significantly greater in men (85.7%) than women (74%), and also more higher in acute wards (89.5%) compared to long stay (74.2%). The compliance towards ONS consumption improved from following intervention, from 74.2% to 93%.
There are many factors that could affect the compliance rate. Factors such as genetic, race, age, environmental, oral health problems, weight loss, chronic diseases, depression, and medications that affect the patients' sense of taste (Kizilarslanoglu et al. 2015) . In the development of the risk of nutritional intake, biochemical assessment changes precede clinical signs of deficiency (Lee & Nieman 2010) . Further, low quality in nursing support is associated with a higher rate of undernourished patients (BourdelMarchasson 2010) . However, little information is available on compliance rate and a wide range of factors associated with it including biochemical parameters and nursing support among the geriatric patients.
Thus, the aim of this pilot study was to examine a wide range of factors associated with low compliance of ONS intake among geriatric patients. These factors included sociodemographic, anthropometric, biochemical, nutritional, functional status and nursing support. Findings of this study is important to propose effective strategies such as usage of booklet to ensure that patient knows the importance of taking ONS or usage of an alertness board to increase the staff nurse in providing ONS to the patient that will surely lead to an improve of compliance rate of ONS among geriatric patients.
EXPERIMENTAL METHODS STUDY DESIGN
A cross-sectional study was conducted among 30 geriatric patients aged 60 to 90 years old in Geriatric and General Wards of Hospital Kuala Lumpur who were prescribed with ONS during their stay (March to May 2018). Ethical approval was obtained from the Medical Research Ethics Committee of the Universiti Kebangsaan Malaysia (UKM PPI/111/8/JEP-2018-208) and Medical Research and Ethics Committee (MREC) . Informed consent was obtained from the subjects or their caregivers to conduct the interview session.
SAMPLING AND SUBJECTS
Subjects were selected through convenience sampling from the inpatient registration list of the Geriatric and General Wards of Hospital Kuala Lumpur, a main referral hospital in Klang Valley of Malaysia. Inclusion criteria included geriatric patients aged 60 to 90 years old, consumed ONS prescribed by dietitian or using his or her own ONS during their stay in the ward for at least one day, able to consume orally and does not have dysphagia, no requirement for tube or parenteral feeding, willing to participate in the study and answer the questions honestly, giving full cooperation and able to speak in English or Bahasa Malaysia. Exclusion criteria included those who were critically ill, on tube or parenteral feeding, receiving palliative care, diagnosed with dementia and admitted for less than 3 days.
DATA COLLECTION This is a cross sectional studies among geriatric patients admitted to medical and geriatric wards in HKL. Sociodemographic information includes personal information of patients and demographic data such as, age, gender, race, type of admission ward, and others were collected through interview or medical record. Compliance rate of ONS was obtained from the observation input/output chart. Furthermore, compliance rate was computed using the formula below:
Volume consumed by the patient for 1 day 100%
Total volume prescription for 1 day ×
Then, the compliance rate was classified as low (≤ 30%), medium (> 30 -< 80%) and high (≥ 80%) (Jobse et al. 2015) . Subjects were asked on acceptance and frequency of consumption (de Luis et al. 2015) , understanding towards ONS and the need of nursing support (Bourdel-Marchasson 2010) .
Nutritional status was assessed using anthropometry measurements including weight, height, mid upper arm circumference (MUAC), calf circumference (CC) and knee height (KH) as assessed using standard technique. In addition, patient generated subjective global assessment (PG-SGA) (Marshall et al. 2016 ) and appetite (SNAQ) (Kruizenga et al. 2005) were also assessed. In particular, weight was measured using a digital weighing scale (Tanita 319, Japan) to the nearest 0.1 kg. Height was assessed using a stadiometer (Leicester, Germany) to the nearest 0.1 cm, A Lufkin tape (Luftkin W606PM) was used to measure the circumferences. For bedridden subjects, weight was estimated from the equation based on MUAC and CC (Chumlea et al. 1988 ). Whereas, height was estimated from knee height assessment (Chumlea and Guo. 1992; Chumlea et al. 1985 Chumlea et al. , 1994 . Furthermore, body mass index was then calculated using the formula weight (kg)/ height (m²). Then, the subjects were classified according to BMI category based on the classification by Ministry of Health Malaysia, 2013.
Biochemical data (ie. Albumin, total protein, haemoglobin, calcium, sodium, potassium, magnesium, phosphate) and clinical data were obtained from the subjects' medical record. Only recent biochemical data (3 months) were considered only.
STATISTICAL ANALYSIS
IBM SPSS Statistics was used to carry out statistical analysis for the data collected. Shapiro-Wilk test was used to assess the normality of the data because of the sample size less than 100. In this study, non-parametric tests such as Pearson Chi Square test and Fisher's Exact test were used. The descriptive statistic was carried out to present data on sociodemographic, anthropometric and others. Mann-Whitney U test was carried out for ONS of prescription given, amount consumed and macronutrient distribution. Cross-tabulation were used to determine the association between factors influencing the compliance rate [prescription (timing, dilution, frequency)] acceptance (texture, taste, volume), patient's knowledge, nursing support) and compliance rate of ONS (%). The confidence interval of 95% (p < 0.05) will be indicated for the significant differences.
RESULTS

SOCIODEMOGRAPHIC AND NUTRITIONAL STATUS OF SUBJECTS
Out of 49 geriatric patients initially identified, 30 patients were able to be interviewed, (response rate of 61%). Non responses were due to early discharge, did not get the prescription from the nurse, refused to drink and hardly respond to interview session. As shown in Table 1 , majority of the subjects were Chinese (43.3%), from medical ward Figure 1 , half of subjects were underweight (50.0%), 32.1% normal, 3.6% overweight and 14.3% obese. As shown in Figure 2 , total of 70% and 30% of the subjects were moderately and severely malnourished respectively. As shown in Table 4 , a total of 96.7% and 73.3% subjects had low albumin, low hemoglobin, and low calcium respectively. Men were more likely to be underweight compared to women as shown in Figure 1 . Men had a lower mid-upper arm circumference measurement and calf circumference compared to women but had a higher SNAQ score indicating low appetite and risk of weight lost (Table not shown).
COMPLIANCE RATE AND ITS INFLUENCING FACTORS
The mean % of compliance rate based on volume were 39.3%. Majority of the subjects had medium compliance rate (53.4%), followed by low (43.3%) and high (3.3%). The compliance rate of medium and high were combined as in the table because there was only one subject had high compliance rate. Overall, men had a higher prevalence of low compliance rate (46.7%) as compared to women (40.0%) but the difference was not significant. There were no significant different between compliance rate towards ONS with age, BMI, MUAC, CC and SNAQ Score (Table 3) . Based on Table 2 , those who had low compliance rate was found to have a lower potassium (p < 0.01) and phosphorus (p < 0.05) level, as compared to those at medium-high compliance rate.
Based on Table 6 , subjects with low compliance rate agreed that they need more nursing support (53.8%). There were only 44.4% of them were given the needed nursing support, had knowledge towards ONS (38.5%), well-planned time in giving ONS (37.5%), understood the importance of ONS (35.7%),were able to finish the prescription of ONS (35.0%), well-informed of the reason taking ONS (33.3%), satisfied with the taste of ONS (33.3%) and satisfied with the volume of ONS (33.3%), satisfied with the texture of ONS (31.6%) and frequency of giving ONS (28.6%).
NUTRITIONAL INTAKE OF ONS BY THE SUBJECTS
As shown in Table 5 , the mean calories from ONS prescribed to the patients was 853 kcal/day, however, the mean calories of ONS consumed was only 339 kcal/day thus resulting in 
DISCUSSION
About a third of geriatric patients being recruited in this study were underweight and all of them were malnourished based on clinical assessment of PG-SGA. These findings were higher than the prevalence in other studies among hospitalised geriatric patients locally (Sakinah & Tan 2012; Shahar et al. 2002) and other countries including Portugal and Japan (Amaral et al. 2010; Matsumura et al. 2015) . This could be due to the fact subjects in this study were candidates of ONS, who had a higher risk of malnutrition as compared to general geriatric patients as in other studies. Lower limb muscle wasting as assessed using CC (43.3%) was higher than upper limb (16.0%), probably due to immobility and low physical activity among subjects. Furthermore, over two third had low Table 3 , the prevalence of low appetite of 80% in this study by referring to SNAQ score was also higher than other local studies among geriatric outpatients (45.7%) (Hanisah et al. 2012 ) and community dwelling older adults (64.2%) (Mohamad et al. 2010) . Poor appetite assessment using SNAQ as adopted in this study indicated significant risk of at least 5% weight loss within six months, if no intervention plan being executed. This study highlights the factors affecting the compliance of ONS intake among the geriatric patients of Hospital Kuala Lumpur. The mean compliance rate was 39.3%, with 43.3% of the subjects were classified as low and 53.4% medium compliance rate of ONS consumption (Allen et al. 2013 ). The later study by (Allen et al. 2013) reported that nursing and care staff were found to be too busy to give the supplement drinks prescribed, and this aspect was observed as the main reason for the omission of ONS (76%). The present study found that low compliance rate also was mainly due to the lack of nursing support resulting in the patients did not receive the ONS prescribed. Lack of compliance of care personnel is one of the factors that will result in the reduce serving of ONS (Jobse et al. 2015) . A study by Gosney (2003) among hospitalized older adult also reported low compliance rate of 37%. One third of the patients consumed more than 50% of the supplement drinks, while the remaining two thirds drank less than half of the provided carton. Similar situation can be seen in this research as only 36.7% of the patient consumed more than 50% of the ONS prescribed to them.
Low compliance towards ONS intake could probably due to the low palatability, monotony effects and taste changes (De Luis et al. 2015) , as observed in this study that the taste of ONS is dislike or not the most agreeable factor by the geriatric patients with low compliance rate. Sweetness is one of the many factors that contribute to the dislike of the ONS (Kennedy et al. 2010) as proven by our study whereby there are three geriatric patients from our study reported that the ONS was too sweet for them to consume. It should be borne in mind that taste sensation altered with aging, as Kennedy et al. (2010) reported that there were differences in both sweetness detection and recognition thresholds between young and older adults, with older adults more likely to identify the taste incorrectly (Kennedy et al. 2010) .
There were no significant difference between disease and nutritional factors with compliance towards ONS probably due to small sample size. A study by Jobse et al. (2015) reported that high compliance rate towards low volume, nutrient and energy dense ONS would significantly improve the nutritional status among the nursing home geriatric patients. There are lack of study that report about the association between disease and compliance towards ONS. However, in the present study those with poor compliance rate was found to have a lower phosphorus and potassium levels, indicating inadequacy of nutrient intake.
The limitation of this study was the sample size only represents the population of geriatric patients in the geriatric and medical wards taking ONS in Hospital Kuala Lumpur in the central of Malaysia. The findings may not represent the overall population of geriatric patients taking ONS in Malaysia. Small sample size due to difficulties in getting enough sample during the study period which was conducted near fasting month, ie. Ramadan, high turnover rate, changing wards without our acknowledgement and patients did not receive ONS that has been prescribed by the dietitians due to nursing factor. Anthropometric data obtained from the measurement may have some technical error, especially when dealing with geriatric patients with flabby muscle. Besides, most of them were bedridden, weak, and on Intravenous (IV). There were some missing anthropometric data such as MUAC due to IV which leads to the missing data of weight and height calculation.
CONCLUSION
Approximately a third of subjects had malnutrition and 40% had low compliance rate. Low compliance was associated with the lack of awareness towards ONS followed by insufficient nursing support. There is a need to increase awareness and education about ONS. Human resource aspect and training should be looked upon in increasing the nursing support towards improving ONS compliance.
